Introduction
Mangroves provide products and services at both the local scale and beyond, but local communities may have the closest relationship to mangroves through their livelihoods and direct impacts. It therefore follows that the perception of both utilization and impact are intimately related. The basis of local livelihoods associated with mangroves may include timber and non-timber forest products (Dahdouh-Guebas et al., 2000; Balmford et al., 2002) as well as the associated ecosystem goods (Saenger, 2002; Crona and Rönnbäck, 2005; Lee et al., 2014) which can be harvested by local communities within the mangroves or adjacent systems. Depending on the quality of the forest, mangroves may prevent coastal erosion and play a crucial role in mitigating disaster risk by acting as barriers that dissipate wave energy (Dahdouh-Guebas et al., 2005; Latief and Sofwan, 2007; Lee et al., 2014) . The arguments by these authors align with those of Das and Vincent, (2009) who used mitigation of climate change through their high carbon storage capacities (Donato et al., 2011) .
Owing to the multiple benefits that accrue from mangrove ecosystems, establishing a balance between the use and non-use values still remains a challenge (Millennium Ecosystem Assessment, 2005; Okello et al., 2012) . This is because the benefits attached are not always tuned to accrue at the same time scale and to the same people. In fact, while making important steps towards achieving the vision 2030, Kenya for instance is still encountering challenges in reversing environmental degradation (Government of Kenya, 2007) . As a result, mangroves have faced continued cover loss in Kenya (Kirui et al., 2012) as well as globally (Duke et al., 2007; Spalding et al., 2010) . The progressive rise in population in coastal areas (McGranahan et al., 2007; Samoilys et al., 2015) , and the consequent increasing demand for agricultural land, urban development as well as other forms of related anthropogenic disturbances have subjected mangroves to increased pressure and degradation (Bosire et al., 2013) . In fact, degradation due to development may require the longest time to restore mangrove functionality as opposed to other forms of degradation .
Several attempts have been made worldwide and in
Kenya to restore degraded mangrove areas (Field, 1996; Kairo et al., 2001; Okello et al., 2012; Kodikara et al., 2017) and to ensure effective management of these forests. It has however been noted that conservation and sustainable management is a superior strategy to restoration or reforestation (Vannucci, 2004) . Since the declaration of mangroves as government reserve forests in 1932 (FAO, 2007) , their management has been limited to the licensing of extraction of wood products, authorized by the Ministry of Environment and Natural Resources; where annual quotas for extraction are decided on an unspecified basis, and extraction operations are not always supervised (FAO, 2007) .
The Forest Conservation and Management Act, 2016 (No. 34 of 2016) however, provides for involvement of the private sector and local people in mangrove management through the formation of Community Forest Associations (CFAs) (Samoilys et al., 2015) , a system that is quickly picking up pace along the coast, and could offer a breakthrough (Frank, 2014) . Further, the assumption that people always destroy mangroves has been put in question following self-initiated mangrove planting and management programmes by the local people (Walters et al., 2008) .
Socio-economic studies have been conducted among various communities living adjacent to mangrove forest patches in Kenya to analyze utilization pattern and establish possible cause-effect relationships between the people and these forests (Kairo, 1992; Dahdouh-Guebas et al., 2000; Mohamed, 2009 ). However, since demographic characteristics of local human communities may vary significantly from one geographic locality to another (Government of Kenya, 2012) , each mangrove area has to be treated as a separate entity for purposes of effective integration into national management plans. It is also important to incorporate local perceptions in order to ensure successful conservation ventures of natural resources (Nazarea et al., 1998; Horowitz, 2001; Marcus, 2001; Frank, 2014) . This study highlights the nature of activities of the local human community and the impacts they may exert on the bordering peri-urban mangrove ecosystems. Such understanding of how socioeconomic characteristic influence people's values of the environment can be an important tool in the development of an effective conservation strategy while solving the real causes of degradation of a resource (Cinner and Pollnac, 2004) . The underlying hypothesis was that socioeconomic status (village, education, income, gender, house type) is associated with the nature of activities carried out by local communities and their perceptions on the status of adjacent mangrove ecosystems.
Materials and Methods

Study site
The study was conducted in five villages along Mtwapa
Creek, Kenya (3° 57' 0 S, 39° 45' 0 E), bordering Mombasa and Kilifi counties to the south and north respectively ( Fig. 1 ). The villages (Kashani, Kidutani, Mdengerekeni, Mtepeni and Mtomondoni) which border the creek on both shores were chosen purposively based on proximity to the mangrove forest ( Fig. 1 Key informant interviews -provided qualitative data that were used for triangulation of the results. The key informants were selected through prior communication with the village heads in order to gain confidence of the individual. This is because mangrove harvesting is considered a sensitive issue and local communities tend to shy away from discussing it. The village heads together with the key informant also helped identify participants for focus group discussions in each village. Willingness to be interviewed was the overriding factor for individuals to join the discussion group.
Other factors such as gender balance and main economic activities of the respondents were used as secondary criteria. One focus group discussion was conducted in each of the five villages. Each focal group had 5-10 members with whom a series of open-ended questions were discussed.
Questions regarding knowledge were gauged as follows:
• Good working knowledge: Interviewee is able to explain what mangroves are, to identify at least three common species, and to identify at least three uses of mangroves 
Data analysis
Data analysis was carried out using Ms Excel table sheets and SPSS 17.0 software. The analyses employed were mostly descriptive, which help to transform raw data into a form that summarizes a set of factors in a way that is easy to understand and interpret. Various quantitative variables in the study were also tested for relationships. The data sets by village did not meet the normality and homogeneity of variance requirement of parametric tests, even after being transformed. The Kruskal-Wallis test was therefore used, with no statistically significant differences in age of respondents between the villages visited being noted (H (4) = 3.287, p = 0.511). In subsequent statistical tests, the villages were therefore considered as one entity when dealing with age. Association among various variables was tested using the Pearson Chi-squared test. The 18 items used as material of life indicators were factor analyzed using principal component analysis techniques and varimax rotation resulting in two factors that explained the variance. The items that had the highest positive loadings have a stronger contribution on wealth than those with low or negative loadings (Cinner and Pollac, 2004) .
Results
Socio-economic profile of the respondents around Mtwapa Creek
The overall male to female sex ratio of the respondents was 6:4. However, there were variations in other characteristics among the villages surveyed (Table 1) . 
Livelihoods of Mtwapa Creek local communities
Most respondents (31%) reported an average annual income of less than US$ 285.6 ( Table 1 ). This value also included goods for direct consumption produced by each household.
Farming provided the major source of income in the area contributing more than 60% of the total revenue.
A total of 49.6% of the respondents practiced farming the two (χ 2 (3, N= 130) =8.74, p<0.05). Compared to the other villages in the study, Mtomondoni had the highest proportion of items perceived to be owned by the more privileged in the society, followed by Mtepeni (Table 2a ). These included permanent houses, iron sheet roofing, stones/ brick walls and electrical lighting. Results from factor analysis of the 5 selected indicators showed that they all had high factor loading in the five villages, except for sticks-and-mud wall in Kidutani and Mdengerekeni (Table 2b ). The extraction showed one component that explained more than 70% of the variance in each of the villages. .001). Examination of frequencies showed that of the 54.8% of those interviewed with good working knowledge, 95% either had no education or only primary level (Fig. 3) . Although the number of non-native individuals (not of coastal origin) encountered during the survey was too small to make a conclusive remark, they engaged in both trading and farming and had no idea about mangroves.
Among all the benefits of mangroves known by the local community, construction was the most frequently mentioned in all five villages (Fig. 4a ). Specifically, male respondents considered construction as the most important mangrove use while fuelwood was favoured by women ( Fig. 4b) . Additionally, observations showed that more households in temporary houses made the most use of mangrove goods in each of the categories identified. Other benefits that were considered important were mangroves as fencing poles, charcoal, mariculture sites, traditional medicine (herbs) and ecotour- Secondary data on mangrove harvesting revealed that illegal harvesting was a major threat for the mangroves in Kilifi County (Fig. 5) . Losses due to illegal harvesting of construction poles progressively increased after the imposition of the total ban on harvesting of mangrove wood in the year 2000 ( Fig. 5c ), while illegal fuelwood extraction had been increasing since 1992 (Fig 5d) . It should however be noted that the harvest data was for (Table S2 -data from KFS).
Perception of local communities on current forest status as compared to the past
More than 50% of the respondents said that the forest was depleted of poles that could be used for construction (Table 3 ) and that the forest had degraded over the last 10 years. A total of 38% of the respondents, however, felt that the mangrove forest status was good or recovering while another 6% felt there had been no change and thus the mangroves were very healthy.
There was a significant association between gender and response on forest status (χ 2 (5, N= 100) =13.94, p<0.05), where most women either had no idea, or felt the forest was very healthy (Table 3) . 
Male Female
Most respondents owning permanent houses felt the forest was in good condition while those with temporary houses mostly claimed that it was degraded, citing depletion of building poles (Table 3) 
Perceived causes of mangrove degradation
Various causes of degradation of mangroves in Mtwapa Creek were identified, with cutting pressure being mentioned by most (78.9%) of the respondents.
Out of this, 76.8% believed mangroves were getting destroyed solely because of cutting, while the rest attributed degradation to a combination of exploitation and other causes. Natural tree deaths and lack or excess of rain were the other factors mentioned by 10% of the respondents in each case. The reason for A. marina being rare in this mangrove swamp, was for 
Discussion
Socio-economic profile of the respondents around Mtwapa Creek
Most of the respondents in the current study were middle aged men. The variation in gender of the respondents was largely attributed to the cultural order in existence that conferred household headship (our target respondents) on the husband and not the wife. However, in certain instances the wife assumed headship in her partner's absence due to death, divorce or occupational engagements. As a result, possible gender bias effects on successive results cannot be ignored. The fact that all respondents except two belonged to the native tribal group of the area may also have a bearing on the results. This is because natives are considered to be more informed on mangrove resources because of their wide range of local traditional knowledge and experiences that are linked with their historical dependency and continuity in coastal and marine resource use and associated customary management practices (Drew, 2005) . However, since the proportion of immigrants was so low, this cannot be proved from this study.
The mean household size values obtained in this survey were comparable to the county projections of 6.17
as per the 1999 population census, which is regarded as large (Kilifi District Planning Team, 2000) . Considering the large household size and associated high number of dependants (Table 1) , there is a greater financial burden being imposed on those who are working to support the other members (Cinner and Pollnac, 2004) . Further, the income levels reported in the area were far less than those reported 10 years earlier for the villages bordering Mida Creek in a similar ecological setting further north along the Kenyan coast (Zorini et al., 2004) . This suggests a significant reliance of the local human community on natural resources for livelihoods due to their high poverty status (Cinner and Pollnac, 2004; Cinner et al., 2009) . This is further highlighted by the fact that of the 18 indicators of wealth used, house type showed the most obvious association with the responses obtained, with most houses being temporary structures, and their occupants making the most use mangrove goods.
Although there were multiple sources of livelihood identified in the Mtwapa Creek area, farming was marked as the major source of income, a case also seen among local communities around Mida Creek (Gang and Agatsiva, 1992) . Like in other parts of the Kenyan coast, many households had diversified their sources of income (Cinner et al., 2010) , for instance farming households were also engaged in small-scale businesses. Such diversification of livelihoods is viewed as a way of increasing income to households (Cinner et al., 2010) . This is particularly important considering that High poverty levels could also be as a result of lack of diversification of earnings by the local communities which is tied to the low levels of education observed in the study, which in turn compromises engagement of individuals in formal jobs (Little et al., 2009 ). Most respondents possess primary level as the highest level of education attained as is also the case for the Kenyan coastal region in general (Samoilys et al., 2015) . In fact primary school enrolment in the region increased from 63% to 84% upon the introduction of the free education system between 1999 -2011 (UNICEF, 2015 . Secondary education is however still wanting, as of the 60% enrolment, only 41% attend and the transition rate from primary school in 2006 was only 50% (Ngware et al., 2006) .
Utilization of mangrove goods and services in Mtwapa Creek
The levels of knowledge of the local community about mangroves reported in this study is in agreement with findings by Naylor and Drew (1998) Rönnbäck et al., 2007; in Mida Creek, Dahdouh-Guebas et al., 2000) .
Lack of woodlots in the area together with secondary data obtained from the Kenya Forest Service (KFS) showing a progressive rise in illegal harvesting of mangrove wood for fuel over the years (Fig. 5d ), may be an indicator of dependence on the adjacent mangrove forest for provision of cooking fuel. Generally in Kenya, fuelwood (charcoal and firewood) provides the main source of energy, contributing 70% of energy requirements nationally, and 90% of rural households use fuelwood (Githiomi and Oduor, 2012) .
Local communities may however, rank these uses differently depending on site. Consequently, identification of mangrove goods and services, knowledge about mangroves and attitudes towards their conservation can vary significantly amongst user groups based on their gender, occupation and location (Rönnbäck et al., 2007) . Other than the role of mangrove in fisheries which was mentioned by a few respondents, under category 'others' (Fig. 5) , none of the ecological roles considered as very important globally in an expert survey were mentioned, suggesting a greater focus on the extractible benefits by the human community at local level. This also undermines the economic reasons for conserving nature as expressed by Balmford et al. (2002) . Ecotourism was only mentioned by respondents who belonged to the conservation groups described in Okello et al. (2012) , who are engaged in planting mangroves within the Creek.
Perception of local communities on forest status
A number of factors have been mentioned that influence how people perceive resources, including migration, education and wealth (Cinner and Pollnac, 2004) . In this study, gender and wealth status greatly influenced the locals' opinion of forest status. The respondents viewed degradation based on two criteria; cover loss, and pole size and quality. The largest proportion of respondents stated that changes in the mangroves was apparent by a decline in the desired sizes or overall tree density, similar to reports by Dahdouh-Guebas et al. (2000) . Further, the fact that most of the respondents owning temporary houses claimed that the forest was depleted of poles suitable for construction could be attributed to their heavy dependence on the forest for building poles, compared to those who had permanent houses.
Local communities rate natural mangroves higher than plantations due to the multiple goods and services they provide, except for mangrove poles which are considered less durable than those from other natural forests (Rönnbäck et al., 2007) . This was however not the case in Mtwapa Creek where the dominant mangrove tree species (Rhizophora mucronata (mkoko))
is regarded by the locals as providing poles unsuitable for construction. The results from this study corroborate the findings from a structural survey conducted in 2010 by Okello et al. (2013) . Additionally, the local respondents' argument regarding the scarcity of X. granatum (mkomafi) and A. marina (mchu), which is common in other areas along the Kenyan coast, is also in agreement with Okello et al. (2013) .
Perceived causes and effects of mangrove degradation
The study identified various causes of mangrove degradation, with cutting pressure being singled out as the most important. Unsustainable exploitation and illegal extraction of mangrove trees, particularly for timber, building poles and firewood, has been cited as the major cause of historical decline in mangrove forests along the Kenyan coast (Dahdouh-Guebas et al., 2000; Kairo et al., 2001; Rönnbäck et al., 2007; Mohamed et al., 2009 ). This has seen a decline in mangrove forest cover, with the highest rate of loss being observed in the peri-urban areas (Mohamed et al., 2009; Bosire et al., 2013) . However, cover change analysis between the year 2000 and 2010 suggested a 12% increase in mangrove cover (Okello, 2016) , highlighting the idea of cryptic degradation, as also suggested by the local communities, which appears to be the major form of degradation in Mtwapa Creek. The fact that only pau and vigingi ( Fig. 5a and b ) were allowed to be harvested before the ban may have equally compromised the structural stability of the forest over time.
Apart from exploitation-related causes which are widely mentioned in the literature, the respondents attributed mangrove degradation to natural tree deaths, among other indirect causes. Such a combination of threats could lead to degradation of mangrove ecosystems and consequent loss of the ecosystem services they provide (Dahdouh-Guebas et al., 2005; Bosire et al., 2013) . The local communities believe that the forest status may get worse or better depending on the line of action taken in terms of provision of alternatives such as conservation, including favorable policies and improved participatory forest management. Attempts by local respondents living around Mtwapa Creek to counteract illegal harvesting have been quite remarkable through the formation of environmental conservation groups (Okello et al., 2012) . Some of the interviewees who were members of these groups, however, cite lack of support from the KFS and uncooperative non-members as factors thwarting their conservation efforts. While they live close to the mangrove area and carry out alternative livelihood activities within the forest, they do not have the power to arrest illegal harvesters who they frequently encounter. Under the new Forest Act, participatory forest management is upheld through formation of Community Forest Associations (CFAs) and has showed major successes in the involvement of local communities in conservation of mangroves in Mida
Creek further north on the coast (Frank, 2014) . This is however still at an infancy stage, with CFAs having only been formed in a few areas along the coast (Government of Kenya, 2017).
Land use practices, including poor farming practices in the riparian and catchment areas, damming of rivers, clearing of vegetated areas for development, and poor location of properties tend to increase instability of physical coastal formations, and hence increase soil erosion and consequent degradation of mangroves (UNEP, 2001) .
Conclusion
This study shows that the local communities perceive the status of mangroves differently depending on their gender and living standards as portrayed by house type. This implies that perspectives of all stakeholders, regardless of their gender, should be integrated in the implementation of management plans. Such perspectives demonstrate the importance of local knowledge in an area where poverty levels are high and degradation of mangrove ecosystems is ongoing due to stressors such as harvesting pressure, and support the implementation of a co-management approach to mangrove conservation.
